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NOTE: The document identifier and heading have been changed
31 danuary 1991

on this page to reflect that this is a performance specification.
There are no other changes to this document. The document identifier SUPERSEDING

MIL-C-B3421A

on subsequent pages has not been changed, but will be changed the next
8 September 1981

time this document is revised.

CAPACITORS, FIXED, METALLIZED, PLASTIC FILM DIELECTRIC,
(DC, AC, OR 0OC AND AC), HERMETICALLY SEALED IN METAL OR CERAMIC CASES,
ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE
1.1 Scope. This specification covers the general requirements for established reliability, metallized
Capacitors

plastic film dielectric, fixed capacitors, hermetically sealed in metal or ceramic cases.
covered by this specification have failure rate (FR) levels esteblished in accordance with MIL-STD-690.
reliability for each level is identified by a symbol in sccordance with table 1, These FR levels are
established at a 90 percent confidence level and maintained Bt a 10 percent producer’s risk and, unless
otherwise specified (see 3.1), are based on life tests performed at maximum rated voltage at maximum rated
temperature. Unless otherwise specified (see 3.1), an acceleration factor of 5:1 has been used to relate
life-test data obtained at 140 percent of rated voltage at maximum rated temperature, to rated voltage at
rated temperature {see &.2). A part per million (PPM) quality system is used for documenting end reporting
the average ocutgoing quality of capacitors supptied to this specification. Statistical process control
(SPC) techniques are required in the manufacturing process to minimize variation in production of capacitors

supplied to the requirements of this specification,

The

TABLE 1. FR level (established at_a 90 percent confidence level).

Symboi FR level .
Percent/1,000 hour
M 1.0
P 0.1
R 0.01
S 0,001

1.2 classification. Capacitors covered by this specification are classified by the style, as specified

(see 3.1).

Beneficial comments (recoamendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Defense Electronics Supply Center, ATTN: ODESC-ELDM, 1507 Wilmington Pike,

Dayton, OH 45444-5755, by using the Standardization Document [mprovement

Proposal (DD form 1428) appearing at the end of this document or by letter.

AMSC K/A FSC S910
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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2.1 Government documents.

£ boc

2.1.1 Specifications,

MIL-C-B34218

standards, and handbooks. The following Specifications,

standards, and handbooks form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense lIndex of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation {(see 6.2},

SPECIFICATIONS
£

DERAL

Qo-s-571

m

MILITARY

MIL-C-35022/9

MIL-C-39028
MIL-C-83421/1

MEL-E-?342112
MIL-C-83421/3
MIL-C-83421/4
MKL-C—834?1/5

MIt-C-B7217

Solder; Tin Alloy; Tin-Lead Afloy; and Lead Alloy.

Capacitors, Fixed, Metallized Plastic Film
Dielectric, Direct and Alternating Current,
(Hermetically Sealed in Metal Cases}, Established
Retiabitity, Styles CHRD1A, CHRDIB, CHROlC, CHRO1D,
CHROLE, CHRO1F, CHROIG, CHROlH, CHRD1J, CHROIX,
CHROIL, CHROIM, CHROIN, CHROIP, and CHROLR
[InsuTated).

Capacitors, Packaging of.

Capacitors, Fixed, Metallized Plastic Film,
Dielectric, DC and AC, Hermetically Sealed in Metal
Cases, Established Reliabitity, Styles CRHOI,
CRHO2, CRHO3, CRHD4, CRHOS5, CRHO6, CRHO7, CRHOS,
CRHO09, and CRHOO.

Capacitors, Fixed, Metallized Plastic Film,
Dielectric, (DC, AC, or DC and AC}, Hermetically
Sealed in Metal Cases, Established Reliability,
Styles CRM11, CRH12, and CRH13 {Insulated].

Capacitors, Fixed, Metallized Plastic Film
Dielectric, DC and AC, Hermetically Sealed in Metal
Cases, High Reliability (Insulated), Styles CRSOIL,
CRS02, and CRSO3, CRS04 and CRSOS.

Capacitors, Fixed, Metallized Plastic Film
Dietectric, {(DC, AC, or OC and AC), Hermetically
Sealed in Meta) Cases, High Reliability
{(Insulated), Styles CRSI1, CRS12 and CRS13.
Capacitors, Fixed, Metalifzed Plastic Film
Dielectric, {DC, AC, or DC and AC), Hermetically
Sealed in Ceramic Cases, Established Reliability,
Styles CRH21, CRH22, CRH23, CRH24 and CRH25.

Capacitars, Fixed, Supermetallized Plastic Film
Dielectric, Direct Current For Low Energy, High
Impedance Applications, Hermetically Sealed in
Metal Cases, High Reliability, General
Specification For.
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STANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component
Parts
MIL-STD-690 - Failure Rate Sampling Plans and Procedures.
MIL-5TD-790 - Reliability Assurance Program for Electronic Parts
Specifications,
MIL-5TD-810 - Envirgnmental Test Methods and Engineering Guidelines
MIL-STD-1276 - Leads for Electronic Component Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardfzation Documents Order
Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 15111-5094.)

2.2 Non-Government publications. The following documents form a part of this
document To the extent specifled herein. Unless otherwise specified the issues
of the documents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the
solicitation {see 6.2).

ELECTRONIC INODUSTRIES ASSOCIATION (EIA)

EIA-554 - Assessment of Qutgoing Nonconforning Levels in Parts
Per Million (PPM).

EIA-557 - Statistical Process Control Systems,

{Appiication for copies should be addressed to the Electronic 1nuustr1es
Association, 2001 Eye Street, NH Washington, DC 20006.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D92 - Standard Test Method for Flash and Fire Points by
Cleveland Open Cup.

(Application for copies should be addressed to the American Society for Testing
and Materials, 1916 Race Street, Philadelphfa, PA 15103,)

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents., These documents aiso
may be available in or through libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein (except for related assocfated detatl
specifications, specification sheets, or M$S standards), the text of this document
takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtafned.
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3 REQUIREMENTS
3.1 Specification sheets. The individual item requirements shall be as
specified herein and in accordance with the applicable specification sheets. In

the event of any conflict between requirements of this Sfecification and the
specification sheets, the latter shall govern (see 4.7.1).

3.2 Qualification. Capacitors furnished under this specification shall be
productS which are qualified for listing on the applicable qualified products
list at the time set for opening of bids {(see 4.4 and 6.4). 1In addition, the
manufacturer shall obtain certification from the qualifying activity that the
reliability assurance requirements of 4.1.1 have been met and are being
maintained. Unless acquired from the manufacturer or his authorized distributor
listed or approved for 1istin? on the qualified products list, parts furnished
under this specification shall not be considered as having met the requirements
of this specification.

3.3 Reliability and quality.

3.3.1 Relfability., Relijability of capacitors furnished under this
specification shall be established and maintained in accordance with the
procedures and requirements specified in MIL-STD-790 and MIL-STD-690 with details
specified in 4.1,2, 4.4.4, and 4.5

3.3.2 Quaiity.

3.3.2.1 Statistical process control, The contractor shall implement and use
statistical process control techniques in the manufacturing process for parts
covered by this specification. The SPC program shall be developed and maintained
in accordance with all the requirements of £1A-557. The SPC program shall be
documented and maintatned as part of the overall reliability assurance program as
specified fn MIL-STD-790. The implementation of statistical process control
shall be 12 months from the date of this specification. Processes for
application of SPC techniques should include but are not limited to:

2. Pre-assembly.
b. Assembly,
c¢. Encapsulation.

d, Packaging.

3.3.2.2 Quality levels, The quality of lots that have been subject to and
passed the SUbgroup I 100 percent screening inspection of the group A inspection
shall be established and mafntained in accordance with 4_.4.4.2 and EIA-554,
Individual PPM defect level ({.e., PPM-2 and PPM-3) and an overall PPN defect
level (1.e., PPM-5)} shall be established based on the tests prescribed in the
subgroup Z tests of the group A inspections. The defect Tevei for PPM-2Z shail be
Tess than 100 PPM, The implementatfion of PPM verification shall be 12 months
from the date of this specification,

3.3.2.2.1 Noncompliance. The contractor shall notffy the qualifying activity
when the 100 eve reached or exceeded for PPM-2. The contractor shall
provide sufficient fnformation to the qualifying activity documenting the causes
of the problem and what corrective action is being taken. Failure to correct
this problem shall be the basis for removal of the affected product from the QPL.
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3.4 Marerial. The material shall be as specified herein. However, when a
gefinite material is not specified, a material shall be used which will enable
the capacitors to meet the performance requirements of this specification.
Acceptance or approval of any constituent material shall not he construed as a
guaranty of the acceptance of the finished product (see ¢.7.1).

3.4.1 Impregnant. The impregnant s5hall be chemicaliy inactive with respect tg
the capacitor element and the case. The impregnant, either {n the state gf
original application or as a result of having aged, shall have no adverse effect
on the performance of the capacitor. For ligquid-impregnated capacitors, the same
material shall be used for impregnating as is used for filling.

3.4.2 Metals. Metals shall be of a corrosion-resistant type or shall be
plated or tréated to resist corrosion. Silver plating shall not be used in any
external portions of these capacitors.

3.4.2.1 Dissimilar metals., Where dissimilar metals are used in jntimate
contactt with each other, provision shall be made to provide protection against
electrolysis and corrosion., The use of dissimilar metals in contact, which may
tend toward active electrolytic torrosion {particuiarly brass, copper, or steel
used in contact with aluminum or aluminum alloy), shall not be acceptable.
However, metal plating or metal spraying of dissimilar metals to base metals to
provide similar or suitable abutting surfaces will be permitted (for example, the
spraying of copper on aluminum for soldering operations will be permittedg. The
use of dissimilar metals separated by insulating material will also be permitted.

3.4.2.2 Solder., Solder for electrical connections shall be in accordance with
G0-5-571. —

3.5 Qesiga and construction. C
and physicail dimensions specified

apacit
{see 3.
3.5.1 Capacftor element. The capacitor element shall consist of metallized

plastic film. "The capacitor dielectric may include uncoated dielectric tissues
(plastic film).

3.5.1.1 Construction. A1l capacitors shall have extended electrode
construction te minimize inductance.

3.5.2 Case. Each capacitor shall be enclosed in a hermeticaliy-sealed meta)
or cerami¢ (magnetic or nonmagnetic, as specified {see 3.1)) case which wiil

prevent leakage of the impregnant, and in addition, will protect the capact

element from mofsture and mechanical damage under all the test caonditians
specified herein. The end seals shall be glass- or ceramic-to-metal seals,

1 R s Tk o

[nd
Cr
i

3.5.2,1 Insulating sleeves. Shripk-fitted fnsulation shall be used for the
sleeves, and shall Tap over the ends of the capacitor body.

3.5.3 Axial-wire lead terminals, Axial-wire lead terminals shall be as
specified {see 3.17.

3.5.3.1 Solder dip (retinning) leads. O0nly the manufacturer (or his
authorized category B or C distributor] may solder dip/retin the leads of product
suppiied to this specification provided the solder dip process has been approved
by the qualifying activity.
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3.5.3.2 Qualifying activity approval. Approval of the solder dip process will
be based on 0ne Gf the following GgpLians:

a, When the original lead finish qualified was hot solder dip lead finish
52 of MIL-STD-1276 (Naote: The 200 microinch maximum thickness is not
applicable), the manufacturer shall use the same solder dip process for
retinning as is used in the original manufacture of the product,

b. When the lead originally qualified was not hot solder dip lead finish
52 of MIL-STD-1276 as prescribed in a., approval for the process te be
used for solder dip shall be based on the following test procedure:

{1} Thirty samples of any capacitance value for each style and lead
finish are subjected to the manufacturing's solder dip process.
Following the solder dip process, the capacitors are subject to
the CAP, DOF, and IR measurements. No defects are allowed.

(Note: If X-ray and hermetic seal testing are required in group
A, these tests would also be performed.} Mo defects are allowed.

(2) Ten of the 30 samples are then subjected to the solderability
test. No defects are alilowed.

{3} The remafnin? 20 samples are subjected to the resistance to solder
heat test followed by the seal test. No defects are allowed,
(Note: Solder dip of gold plated leads is not allowed.)

3.5.3.3 Solder dip/retinning options. The manufacturer (or authorized
category C distributer) may soider dip/retin as follows: -

a. As a corrective action if the lat fails the group A solderability test,

b. After the group A inspection has been completed, following the solder
dip/retinning process, the CAP, DF, and IR measurements shall be
performed on 100 percent of the Yot. The percent defective allowable
{PDA) for the electrical measurements shall! be as far the subgroup 1
tests. (Note: If YX-ray and hermetic seal are required §n the group A,
subgroup I tests, these tests shall be repeated.] Following these
tests, the manufacturer shall submit the lot to the group A
solderability test as specified in 4.7.15. -

3.6 Burn-in {when specified, see 3.1). When tested as specified in 4.7.2,
capacitors shall withstand the exposure to high temperature and overvoltage
without v{sible damage.

3.7 bfelectric absorptian (when s ecified, see 3.1). When measured as
specified In 4,73, the diefectric aEsorpEion shall not exceed the value

specified.

3.8 Thermal shock. When tested as specified in 4.7.4, capacitors shall
withstand the extremes of high and Tow temperatures without visible damage.

3.9 Seal. When capacitors are tested as specified in 4,7.5, there shall be no
repetitive bubbling, and for liquid-impregnated capacitors, there shall be no
evidence of leakage. Capacitors shall them be subjected to dielectric
withstanding voltage, insulation resistance, capacitance and dissipation factor
as specified in 4.7.6, 4,7.7, 4.7.8, and 4.7.9, respectively.
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3J.11 Insutation resistance (see 4.7.7).

o 3.11.1 Terminal to terminal. When measured as specified in 4.7.7b.(1), the
insulation resistance shall be not less than the values specified (see 3.1}.

3.11.2 Terminals to case (when case is not a terminal). When measured as
specified Tn 7. 76. (77, the Tnsulation resistance between terminals and case
shall be not less than the value specified {see 3.1).

3.12 Capacitance. When measured as specified in 4.7.8, the capacitance shail
be within ;ﬁe applicable tolerance specified (see 3.1)

3.13 Dissipation factor. When measured as specified in 4.7.9, the dissipation
factor shaTl not exceed the value specified {see 3.1).

J.14 Equivalent series resistance {(ESR) {applicable to styles CRH11, CRH12,
CRH13, CRSTIY, TRSIZ, and CRSTJ. When measured as specified 1nh 4.7.10, the ESR
[in ohms) shall not exceed the value specified (see 3.1).

3.15 Barometric pressure {reduced). When tested as specified in 4,7.11,
capacitors snall withstand the specified potentiai i{see 3.1} without visible
damage, external flashover, or open- or short-circuiting.

3.16 Vibration, high frequency. When capacitors are tested as specified in
4,7.12, there shall be no evidence of mechanical damage, no intermittent contacts
of 0.5 millisecond (ms) or greater duratfon, or open- or short-circuiting.

3.17 Salt spray (corrosion). When capacitors are tested as specified in
4.7.13, there shall be no harmful or extensive corrosfon, and at least 50 percent
of any exposed metal! surface of the capacftor shall be protected by the finish,
Harmful corrosfon shall be construed as being any type of corrosion which in any
widy interferes with mechanical or electrical performance. In addition, there
sha}} bg]no unwrapping of, or mechanical damage to the insulating sJeeves. when
applicable.

3.18 Immersion. When tested as specified in 4.7.14, capacitors shall meet the
following requirements:

Dielectric withstanding voltage:

Insulating sleeves - - - - - - - Shall be greater than 4,000 volts, dc.
Terminal to terminal - - - - - - Shall be as specified (see 3.1).
Terminals to case {when case is
not a terminal) - - - - - - - Shall be as specified (see 3.1).
Insulation resistance:
Insulatfng sleeves - - - - - - - Shall be 10,000 megohms, minimum,
Terminal to terminal - - - - - - Shall be not less than the specified
percent of the initial requirement
(see 3.1).
Terminals to case (when case fis
not a terminal) - - - - - . . Shall be not less than the value
speciffed (see 3.1).
Capacitance - - - =« = =« = = = - - Shall change not more than the

specified percent (see 3.1) of the
inttial measured value.

Dissipation factor - - - - - - - - Shall not be more than the specified
percent {see 3.1},
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As & resultl of the test, corrosion of exposed metal surfaces shall not exceed
10 percent. Oiscoloration and tarnishing alone shall not be cause for
rejection. There shall be no unwrapping of, or mechanical damage to the

insulating sleeves, when applicable.

3.19 Solderability. When capacitors are tested as specified in 4.7.15, the

dipped portion of the terminals shall conform to the solid-wire termination
Criteria of method 208 of MIL-STD-202.

3.20 Shock (specified pulse). When capacitors are tested as specified in
4.7.16, there shall be nc mechanical damage, no evidence of intermittent contacts
of 0.5 ms or greater duration, or open- or short-circuiting.

3.21 Resistance to soldering heat. When tested as specified in 4.7.17,
capacitors shall meet the following requirements:

Insulation resistance - - - - - - Shall be as specified §in 3.11.

Capacitance - - - - - - -« - - - - Shall change not more than the
specified percent of the initial
measured value (see 3.1},

Dissipation factor - - - - - - - - Shail be not greater than initial
Timit.

3.22 Moisture resistance. When tested as specified in 4.7.18, capacitors
ail meel the foilowing requirements:

=

-

Dielectric withstanding voltage:

Insulating sleeves -~ - - - - - - Shall be greater than 4,000 volts, dc.
Terminal to terminal - - - - - - Shall be as specified (see 3.1}.
Terminals to case (when case is
not a terminal) - - - - - - - Shall be as specified (see 3.1).
Insulation resistance:
Insulating sieeves - - - - - - - Shail be 10,000 megohms, minfmum,
Terminal to terminal - - - - - - Shall be not less than the specified
percent of the initfal requirement
{see 3.1}.
Terminals to case {when case is
not a terminal}) - - - - - - - Shall be not less than the value
specified (see 3.1},
Capacitance - - - = = - = =« - = - Shall change not more than the

specified percent (see 3.1) of the
inftial measured value,

Dissipation factor - - - - - - - - Shall be not more than the specified
percent (see 3.1}.

As a result of the test, corrosion of exposed metal surfaces shall not exceed
10 percent. Discoleration and tarnishing alone shall not be cause for

rejection. There shaii be no unwrapping of, or mechanical damage to the
insulating sleeves,

3.23 Termina) strength. When capacitors are tested as specified in 4.7.19,
there shall be no permanent damage to the terminals or seal.

3.24 Low-temperature 11fe. When capacitors are tested as specified in 4.7,20,
there shall be no evidence of mechanical damage.

3.25 fungus. The manufacturer shall certify that all external materials are
nonnutrient or shall perform the test specified in 4.7.21. When capacitors are

tested as specified in 4.7.21, inspection shall disclose no evidence of fungus
growth.
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3.26 Resistance to sclvents, When capacitors are tested as specified in
4,.7.22, marking shall remain Jegible and shall not smear or rub off. In
addition, there shall be no visible indication of damage or deterioration of the
capacitor body,

3.27 Temperature coefficient., When capacitors are tested as specified in
4.7.23, the capacitance changes at the specified temperatures shall not exceed
the applicable limits (see 3.1}

.28 Life. When tested as specified in 4,7.24, capacitors shall meet the
following requirements:

Insulatiaon resistance:
Terminal tg terminal- - - -« - - - -« Shall be not less than the
specified percent of the fnitial
' requirement (see 3.1).
Terminals to case (when case

is not a terminal}- - - - - - - - Shall be not less than the value
specifiad {see 3,1}
Capacitance - - = - - = = - = =« « « « $hall change not more than the

specified percent of the inftial
measured value (see 3.1},

Dissfpation factor- - - - - - « -« = -~ Shall be not greater than the limft
specified (see 3.1}.

Yisual inspection - - - - - - - - - < There shall be po corrosion,
leakage of impregnant, or
mechanical damage either during or

3.29 AC conditioning {when specified, see 3.1). When tested as specified in
4.7.25, . capacitors shall withstand the ac voltage exposyre without visible damage.

3.30 Flash point of impregnant (when specified, see 3.1}. When tested as .
specified in 4.7.26, the flash point of impregnant shall be not Jower than 145 C.

3.31 Marking. Marking of capacitors skall conform to method 1 of
MIL-STD-T2BE, and shall include the Part Number or ldentifying Mumber (PIN),
“JAN" marking, date code, lot symbol, manufacturer's source code, capacitance (in
uF), capacitance tolerance, and rated voltage {see 4.7.1}.

Exampie of marking:

H83§21/01- - PIN (may be on one line if space permits]).

2107M

.018 ,F 53 50 V¥ Capacitance, capacitance tolerance, and rated voltage

{dc or ac, as applicable}.

JAN B133A 12345 - "JAN" marking, date code, Tot symbol, and source code
{manufacturer's {tem serial number may be included if

space permits]).

The manufacturer shall provide for Tot traceability by date code and Yot symbol.
Manufacturing records shall faclude these same date codes and 1ot symbols.
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3.31.1 T"JAN" ang J" marking. The United States Government has adopted, and
is exercising Tegitimafe control over the certification marks "JAN" and “J7,
respectively, to indicate electrical equipment, namely, resistors, capacitors,
electran tubes and the like, acquired by, or manufactured for use by, or for ihe
Lovernment in accordance with standard Government speciflcationsA Accordingly,
capacitors acquired to, and meeting all of the criteria specified herein, and in
applicable spec1f1cation sheets shall bear the certification mark “JAN", except
the capacztOrs too small to bear the certification mark "JAN" shall bear the
Yetter *J" Capacitors furnished under cantracts or orders which either permit
or require ueviation from the conditions or requirements specified herein and in
applxcable specification sheets snall not bear “"JAN" or "J". In the event a
capacitor sample fails to meet the requirements of this spectfucatwon and the

per1cable specification sheets, the manufacturer shall remove the “JAN" or the
" from the sample tested and also from all capacitors represented by the
sample. The United States Government has obtained fertificate of Registration
No. 504,860 for the certification mark “"JAN"

3.31,2 Marking of establtished reliabitity {ER) parts. An ER part manufactured
in accordance with RIL-C-B34821/] may be marked and furnished as an (ER) part to
MIL-C-39022/9 if produced on the same assembly iine or lines, with the following
style restrictions:

MIL-C-83421/1 Will Qualify

1,__
o —

]

|

} Style MIL-C-39022/9 style

|

| CRHDL ICHRQL1A, CHRO1B, CHROIC |

} CRHOG ICHROIC |

1 } T

| CRHOZ JCHRD1D, CHROLE, CHROIF |

| CRHOT {CHROLF |

1 i )

) CRHO3 {CHRO1G6, CHROLH, CHROLJ |

| CRUDS ICHRO1d ]

T I r

i CRHO4 JCHROIK, CHROIL, CHROIM |

{ CRHOY ICHROIM |

1 [ T

1 CRHOS ICHROIN, CHRO1P, CHROIR |

| CRHOO JCHRO1R |

Fajlure rate level restriction of

MIL-STD-690 shall apply. .
3.31. 3 #Appiylng,to higher fatlure rate levels. A manufacturer may supply to
all higher faflure rate Jeveéls than to which ne 15 guaiffied. Parts guatified

and marked to lower fajlure rate levels, with acqufring agency approval, are
substitutable for nigher failure rate levels, and shall not be remarked unless
specified in the contract or acquisition document {see 6.3),

3.31.4 Supplying to looser capacitance tolerance and lower rated voltage.
Parts gqualified and marked to tighter capacitance tolerance or higher rated
voitage, with acquiring agency approval, are substitutable for parts marked to
looser capacitance tolerance or lower rated voltage, provided all other values,
such as case size, characteristic, and leads are the same, The substitutable
parts shall not be remarked unless specified in the contract or acquisition
document (see 6.3).

10
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31.32 WYorkmanship . Capacitors shall be processed in such a manner as to be
uniform Tn quality and shall be free from pits, corrosion, cracks, rough edges,
and other defects that will affect life, serviceability, or appearance {see

4.7.1}).
4., QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified in
the contract or order, the manufacturer may use his own or any other facilities
suitable for the performance of the inspection requirements specified herein with
approval by the Government. The Government reserves the right te perform any of
the inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements,.

4.1.1 Responsibility for compliance. All items must meet all requirements of
section 3 and 5. The inspection set farth in this specification shall become a
part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relfeve the
contractor of the responsibility of assuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling in quality conformance does not authorize submission of known
defective material, efther indicated or actual, nor does it commit the Government

_______ Y 1

to acceptance of defective material.

4.1.2 Reliability assurance program, A reliability assurance program shall be
established and maintained 1n accordance with MIL-STD-790; “Program
implementation” exceptions are as follows:

a. Under "Description of production processes and controls®, the procedure
for fdentificatfon of each production 1ot shall include only “the
wanufacturer shall as a minfmum be able to identify the time period
during which the final production operation was performed on each ftenm
of product prfor to final test. The date or lot code marked on each
part shall be identified to a production lot."

b. Traceability of materials shall apply to units that will -be designated
and processed to MIL-C-83421/3, MIL-C-B3321/4, and MIL-C-B7217,.

Evidence of such compliance shall be verified by the qualifying activity of this
specification as a prerequisite for qualification and continued qualification.

4,1.3 Statistical process control (SPC). A SPC program shall be established
and maintained in accordance with EITA-557, Evidence of such compliance shall be
verified by the qualifying activity as a prerequisite for qualification and
retention of qualification.

4.2 (Classificatio
classitied as folTow

he inspections specified herein are

n of inspections.
5:

a. Qualification inspection (see 4.4).
b. verification of qualification {see 4.5}.

€. Qualfty conformance inspection (see 4.6).

1
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4.3.1 Conditions. \Unltess otherwise specified herein, all inspections shall be
performed 1n accordance with the test conditions specified in the “"GENERAL
REQUIREMENTS® of MIL-STD-2Q02, except relative humidity shall not exceed 75
percent. Unless otherwise specified (see 3.1}, accuracy of all test voltage
measurements shall be within $2.0 percent of the specified voltage.

4.3.2 Methods.

4.3.2.1 Reference measurements. When requirements are based on comparative
measurements made before and after conditioning, the reference measurement shall
be considerea the iast measurement made at 25 C t3°C prior to condmt:on1ng
Unless reference measurements have been made within 30 days prior to the
beginping of conditioning, they shall be repeated.

4.3.3 Power supply. The power supply used for tife testing shall have a
regulation of t2 percent or less of the specified test voltage.

4.4 Qualification inspection. Qualification inspection shall be performed at
a laboratory acceptable to the Government (see 6.4) on sample units produced with
equipment and procedures normaliy used in production.

4.4.1 Sample size. The number of capacitors to be subjected to qualification
inspection shall be as specified in the appendix to this specification.

4.4.2 lInspection routine, Sample units shall be subjected to the
qualification inspectron specified in table Il, in the order shown. All sample
units shall be subjected to the inspections of group 1 {when applfcablie} and
group II. The sample units shall then be divided into five remaining groups as
specified in table 1, and subjected to the tests for their particular group.
Sample units which have been selected to be submitted to the life test shall be
divided into two groups; one group shall be subjected to the accelerated
condition and the other group to the rated condition. The decision as to whether

or not the product is to be included on the qualified products 1ist shall be made
at the conclusion of the 2, 000-hour life test.

4.4,3 Faflures. Failures in excess of those allowed in table I] shall be
cause for refusal to grant qualification approval.

4.4.4 Failure rate level and quality level verification.

4.4.4.1 Failure rate qualification. Fallure rate (FR) qualificaticn shall be

in accordance with the general and detailed requirements of MIL-STD-690 and the
following details:

a. Procedure 1

- Qualification at the initial FR level. Level "M" (1.0
percant) of FRSP_90Q shall apply. Sample unfts shall be subjected to

the qualification inspection specified in group VII, table 1l (see

4.4.2). The life test sample at rated condition shall be continued on
test to 10,000 hours as specified in 4.7.24.2.2.

b. Procedure [l - Extension of gualification to lower FR levels, To
extend qualification to the * {0.01 percent) and "S" to {0.001
percent) FR Tevels, data from two or more styles of similar
construction may be combined.

€. Procedure II! - Maintenance of FR level qualification. Maintenance
period B of FRSP-10 shall apply. Regardless of the number of

production lots produced during this period, the specified number of
unit hours shall be accumulated to maintain qualification (see 4.6.1)

12
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4.4.4.2 Quality level verification. The contractor is responsible for
establishing a quality system to verity the PPM defect level of Jots that are
subjected to subgroup 2 tests of the group A inspections. The PPM defect level
shall be maintained for each specification sheet, The PPM defect level shall) be
based ¢n a 5 month moving average. The contractor shall verify and report
individual PPM categories [i.e., PPM-2 and PPM-3) and an overall PPM defect lve)
(i.e., PPM-5) In the event that the contractor meets or exceeds 100 PPM for

PPM-2 the actions specified in 3.3.2.2.1 shall be taken,

TABLE I1. Quatification inspection.

\

I I ] | ] |
i j | Test | Number of } Number of i
1 inspection |Requirement | method Isample units | defectives |
! I paragraph |paragraph | to be | permitted |
| | I | inspected | 1/ I
] ] } | | !
] i T ] I T
| Group I | [ | | |
|Burn-in {when specified, | | i | !
I see 3.1} » - « = = « - = - | 3.6 | 4.7.2 | | Not i
IDielectric absorption (when | | | } applicable |
| specified, see 3.1} -~ - - | 3.7 | 4.7.3 | 89 } l
i | | I
| Group Il 2/ I | ] | |
IVisual and mechanical | [ l I }
| inspection - - - - -~ - - - [3.1,3.4,3.5 1| 4.7.1 1 N |
| Marking 3/ - - = = - - - - | 3.31 i 4.7.1 | | |
| Workmanship (external) - - | 3.32 | 4.7.1 | | |
iTlEf‘ﬁi‘l shock = - === ] 3.8 ! 4.7.4 ! ) !
iSe e e 2 = ea e ao= - | 3.9 1 4.7.5 | | |
toi electric withstanding | I | I |
| wvoltage = - = = = = - - -1 3.10 | 4.7.6 |> 89 |> 0 [
|l Insulation resistance - - - | 3.11 | 4.2.7 | | |
|ICapacitance - = - - - - - = 3.12 | 4.7.8 | | |
IDissipation factor - - - - - | 3.13 | 4.7.9 i | |
lEquivalent series | | | | }
| resistance 4/ - = - - - -7| 3.14 | 4.7.10 | | |
{Barometric pressure | | I | |
| (reduced) - » = = - = - - | 3.15 | 4.7.11 IJ 1) I
i | | | i |
i rou i i i i | |
lvwratiom—ﬁ%h—rrequency -1 3.16 | 4.7.12 | A i
|1Salt spray (corrosion) 5/ -1 3.17 | 4.7.13 | 6 | ]
I lomersion 5/ - - - - - - - : 3.18 | 4.7.14 I ; :
t |
| GrouE 1v | | | | !
|Solderab - - . - - =1 3.19 | 4.7.15 | | 1 I
| Shock (specified pulse) - - 3.20 | 4.7.16 | 6 | $ |
IResistance to soldering | | i | |
Il heat - - - = - - « - = = =} 3.21 | 4.7.17 | | |
IMoisture resistance- - - - - 1 3.22 I 7.18 : 1 :
i Group ¥ | ! i | !
ITerminal " strength - - - - - | 3.23 | 4.7.19 | | |
: 3.24 | 4.7.26 | 6 | :
I |

lLow temperature life - ~ - -

See footnotes at end of table.
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TABLE 11, Qualification inspection - Continued.

i I | | | T
| | t Test | Number of { Number of |
| Inspection IRegquirement | method |sample units | defectives |
| | paragraph |paragraph | 1o be | permitted }
{ | I | inspected | 1/ |
| | | | } |
| | | I I T
| Group VI | | | | |
IFungus 6/ B 3.25 | 4.7.21 } 4 l} 1 |
|ResistanCe to solveats - -~ - | 3.26 | 4.7.22 | 4 | |
! | | | i ]
| Group V11 | | | | |
|Temperature coefficient - - | 3.27 | 4.7.23 | | |
ILife {accelerated | 1 I} 33 | 1 I
| conditions)- - - - - - - -} 3.28 y 4.7.24 | 1 1
ILife (rated condition) - - - | 3.28 | 4.7.24 | 30 | |
| | | | |

Group VIII | | | | i

|AC conditioning - - - - - - | 3.29 | 4.7.25 | 24 | 1 1
| | | | | {
1 Group IX l | ! | |
IFlash poiﬁf‘i%‘Tﬁpregnant | | | | |
i {when specified, see 3.1j- i 3.30 i 4.7.26 i i i 0 i
I | | | i

1/ A sample unit having one or more defects shall be considered as a singte
defective.

2/ MNondestructive tests.

3/ Marking defects are based on visual inspection only and shall be charged
only for illegible, incomplete, or incorrect marking. Any subsequent
etectrical defects shall not be used as a basis for determining marking
defects.

4/ Equivalent series resistance applicable to styles CRH11, CRH12, CRH13,
CRS11, CRS12, ana CRS13,

5/ One-half of the sample units shall be tested with the insulating sleeves
removed.

6/ Certification of fungus resistance may be substituted for testing.

I/ Group VIII for styles CRH11, CRH12, CRH13, CRS11, CRS12, 'and CRSI13 only.

Group I and group 11 samples shall be 113.

4.5 Vverification of qualification. Every 6 months, the manufacturer shall
compile a summary of the results of quality conformance inspections and, where
applicable, extended FR test data, in the form of a verification of quatlification
report, and forward it to the qualifyfng activity as the basis of continued
qualification approval. In additfon, within 30 days of the end of the reporting
date, the manufacturer shall immediately notify the qualifying activity whenever
the FR data indicates that the manufacturer has fafled to maintain his qualified
FR level. Continuation shall be based on evidence that, over the 6-month period,
the following has been met:

a. Verification by the qualifying activity that the manufacturer meets the
requirements of MIL-5TD-790.

b. The manufacturer has not modified the design of the item.

14
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€. The specification requirements for the item have not been amended so as
te affect the character of the item.

d. Lot rejection for group A inspection does not exceed 5 percent or one
lot, whichever is greater.

e. The reguirements for group B inspection are met.

f. The records of al) FR tests combined substantiate that the "M" (1.0
percent) or "P" (0.1 percent) FR leve)l has been maintained, or that the
manufacturer continues to meet the "R"™ {D.0l percent) and "S" (0.001
perceant) FR level for which qualified, atthough the tota) component

" hours of testing does not, as yet, meet the requirements of 4.4, 4c.

g. The contractor shall provide documentation to the qualifying activity
pertaining te PPM calculations including numbers of part types tested,
ingividual PPM defect categories {(i.e., PPM-2 and PPM-3)} and the
overall PPM defect rate (PPM-5). This information shall be submitted
on a specification sheet basis.

If group B test requirements were not met and the manufacturer has taken
corrective action satisfactory to the Government, the forwarding of the
verification of qualification report may be delayed unti) within 30 days after
completion of retesting of the group B inspections. In this case, the qualifying
activity shall be notified of this condition within the time the original
verification of qualification report was due. All reports shall be certified by
a4 responsible company official. The qualifying activity shall be contacted for
the report format.

4.5.1 Records. Maintenance of 1ife test and FR level records shall be as
specified in MIL-STD-690.

4.6 Quality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of group A.

4.6.1.1 Inspection lot. An inspection lot shall consist of all capacitors
from the same production line or lines, of the same style, rated voltage,
dielectric material, not lTess than the minimum number of dielectric layers 1/,
and offered for inspection during a single work month. Each lot shall be kept

separate from every other lot., The sample selected from the lot shall be

representative of the capacitance values and case sizes in the lat., All sample
units belonging to a lot shall be identified by means of a code syambol [either
letters or numbers, at the option of the manufacturer).

4.6.1.2 Subgroup 1! tests. Subgroup 1 tests shall be performed on a production
lot basis on Igb pércent of the product supplied under this specification. tLots
having more than 5 percent total rejects shall not be furnished on contracts. A
failure is defined as capacitance value t20 percent of its nominal value,

insulation resistance {IR) less than 100 megohms, or dissipation factor (DF)
exceeding the limits specified after 10,000-hour 1ife.

17 The minimum number of dielectric layers is that number of layers used in
the sample units submitted for qualification.

15
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4.6.1.2.1 Manufacturer's production inspection. If the manufacturer performs
tests similar to those specified ia subgrodp 1, table E1l, as the final! step of
the production process, group A, subgroup ! inspection may be waived and the data
resuiting from the manufacturer's production tests may be used instead,
Authority to waive the subgroup 1 inspection shall be granted by the qualifying
activity only. The following criteria shall be complied with:

a. Tests conducted by the manufacturer during production shall be clearly
identical to or more stringent than that specified for subgroup 1.
Test conditions shall be equal to or more stringent than those
specified for subgroup 1 tests.

b. Manufacturer subjects 100 percent of the product supplied under this
specification to the production tests.

€. The parameters measured and the faflure criteria shall be the same or
more stringent than those specified herein,

[~

The 1ot rejectign criteria

Y R MR R R

specified herein,.

ara tha ecama &
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e. The manufacturer shall make available all information concerning the
test procedures and instrumentation used in the production tests. The
manufacturer shall also make avajilable to the Government 211 records of
a1l detail test data resulting from production tests,.

f. Once approved, the manufacturer shall not change the test procedures or
criterfa without prior notification and concurrence by the qualifying

activity.
TABLE III. Group A inspection,
| IR T I T T
| 1 I Test | | i
| Inspection [Requirement | method ] Sample |Lot criteria |
] | paragraph |paragraph | | l
T | R T i T
| Subgroup 1 | | | 1 ]
1Burnin - - - « - - - - - | 3.6 | 4.7.2 | | |
IThermal shock - - - - - - | 3.8 | 4.7.4 I] I i
1537 - - - - - - - o - - 3.9 i 4.7.5 i i i
IDielectric withstanding | ] | [ |
| voltage - - - - - - - _ | 3.10 | 4,7,6 { !
jinsulatign resistance | | { » 100% finspection I
I {at 25°C) - - - - - - - | 3.11 | 4,.7.7 i |
ICapacitance - - - - - . | 3.12 1 4.7.8 | | |
Ibissipation factar - - | 3.13 1 4.7.9 ] | |
{Equivalent serfes | | | | |
| resistance 1/ - - - . | 3.12 ] 4,7.10 i [ [
| ] | ! ] !
} I | | | |
See footnote at end of table. -
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TABLE T11!l. Group A inspection - Continued.

[ I | { T i
| i | Test | | !
! Inspection {Requirement | method | Sample |tot criteria |
} | paragraph lparagraph | | I
] I I 1 I I
! Subgroup 2 {PPM) ] ] ] | |
IInsulation resistance at | ] | { |
I 25°c (PPM-2) - - - . -] 311 | a.7.7 Iy See IV Reject I
{Capacitance (PPM-2) - - - | 3.12 | 4.7.8 { table ll one |
Ibissipation factor (PPM-2)| 3.13 | 4.7.9 ! 1y |} defect !
ifquivaient series i i [ i i
| resistance (PPM-2}) 1/ | 3.14 - 71 4a.7.10 IJ IJ |
{Mechanical examination™ | | | ! |
| (PPM-3) - - - - - - - .| 3.4 | 4.7.1 | 13 ! 0 failures|
i | | | | |
! Subgroup 3 I | ! { |
lVisua nspection I | | | i
Physical dimensions - - | 3.1 | 4.7.1 | [ |

] External i 3.4, 3.5 | 4.7.1 | ! |
| Marking 2/ - - - - - - | 3.31 | 4.7.1 | 13 | 0 failuresl
l Workmanship - - - - - - } 3.32 | 4.7.1 : | I
! [ i

| Subgroup 4 | | | I |
ISolaeraEilgty - -~ - - - 3.19 | 4.7.15 | 13 I 0 failures|

1/ For styles CRH11, CRH12, CRH13, CRS11, CRS12, CRS513 only.

2/ Marking defects are based on visual inspection and shall be charged only

- for 11legible, fncomplete, or incorrect marking. Any subsequent electrical
defects shall not be used as a basis for determining marking defects.

TABLE IV. Sampling plans for PPM categories.

.

| | |
| Lot size | Sample size |
1 | I
i 1 - 125 | 100 percent |
| 126 - 3,200 | 125 |
| 3,201 - 10,000 | 200 |
| 10,001 - 35,000 | 315 |
| 35,001 - 150,000 | 500 !
| 150,001 - 500,000 | 800 !
| 500,001 - up | 1,250 !

4.6.1.2.2 Subgroup 2 tests (PPM cateqories).

4.6.1.2.2,1 Sampling plans. Subgroup 2 tests shall be performed on an
inspection Yot basfs, Samples subjected to subgroup 2 shall be selected in
accordance with table IV, based on the sfze of the inspection lot. 1In the event
of one or more failures, the lot shall be rejected. Equipment and operators used
to perform the subgroup 2 tests shall not be the same as those used in the
subgroup 1 100 percent tests.

4,6.1,2.2.2 Rejected lots. The rejected lot shall be segregated from new lots
and those Tots that have passed inspection. The rejected lot shall be 100
percent inspected for those quality characteristics found defective in the sample
and any defectives found removed from the lot. A new sample of parts shall then
be randemly selected in accordance with table IV, If one or more defects are
found ¥n this second sample, the Tot shall be rejected and shall not be supplied
to this specification. 17
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4.6.1.2.2.3 FPFPM calculations. PPM calculation shall be based on the results
of the first sample check as prescribed in 4.6.1.2.2.1. Calculations and data
exclusion shall be in accordance with EIA-554. (Note: PPM calculations shall
not use data on the second sample submission.)

4.6.1.2.3 Subgroup 3 tests. Subgroup 3 tests shall be performed on an
inspection 1ot basis. Statistical sampling inspection shall be performed on an
inspection lot basis. A sample of 13 parts shall then be randomly selected, if
one or more defects are found, the Yot shall be rescreened and defects removed.
A new sample of 13 parts shall then randomly be setected. |If one or more defects

are found in this second sample, the 1ot shall be rejected and shall not be
suppliied to this specification.

4.6.1.2.4 Subgroup 4 tests (solderability]).

4.6.1.2.4.1 Inspection lot. An inspectien lot far the purpose of subgroup 4
(solderability) testing shall consist of all lots manufactured with the same
diameter lead wire and affered for inspection within the same work week., Each
manufacturing lot shall be kept separate from every other lot. All samples
belonging to a2 manufacturing lot shall be identified to that lot. Means of

identification is at the option of the manufacturer.

4.6.1.2.4.2 Sampling plan. A minimum of 13 pieces shall be selected randomly
from each inspection lot; however, each manufacturing lot shall be represented in
the sample. |If the inspect1nn lot consists of more than 13 manufacturing lots,
then a minimum of one sample shall be selected from each manufacturing lot. If

there are one or more failures, the inspection lot shall be considered to have
fFaited.

A £ 1 2 A4 7 Daicgcdand 1aés To $ha sauvand Aaf Ann ao —axcm Aafandas oy Sy
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inspection lot is rejected The manufacturer may use one of the following
options to rework the lot

a. Each production lot that was used to form the fafled inspection lot
shall be individually submitted to the solderability test as required
in 4.6.1.2.4.2. Production lots that pass the solderability test are
available for shipment. Production lots failing the solderability test
can be reworked only {f submitted to the solder dip procedure in b.

b. The manufacturer submits the failed lat to a 100 percent solder dip
using an approved solder dip process in accordance with 3,5.3.1.
foilowing tne soider dip, tne electrical measurements required in group
A, subgroup 1 tests shall be repeated on 100 percent of the lot. The
PDA for the electrical measurements shall be as for the subgroup 1
tests., (Nota: If x ray and hermetic seal are required in the group A,
subgroup 1 tests, these tests shall be repeated.) Thirteen additional
samples shall be then selected and subjected to the solderability test
with zero defects allowed. If the lot fails this solderability test,
the lot shall be considered rejected and shall not be furnished against
the requirements of this specification,

4.6.1.2.4.4 Disposition of samples. The solderability test is considered a
destructive test, and samples submitted to the solderability test shall not be
supplied on the contract,

4.6.2 Periodic inspection. Periodic Inspection shall consist of group B
inspection., Exceépt where the results of these inspections show noncompliance
with the applicable requirements (see 4.6.2.1.3), delivery of products which have
passed group A shall not be delayed pending the results of periodic inspection.

18
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4.6.2.1 Group B inspection. Group B inspection shall consist of the tests
specifiea in table ¥V, in the order shown. Test data obtained therefrom on the
periodicity specified in 4.6.2.1.1 shall be reviewed as part of the complete
reevaluation of qualification. Group B inspection shall be made on sample units
selected from inspection lots which have passed group A inspection.

4.6.2.1.1 Sampling plan. Sample units shall be subjected to the tests
specified in tabTe V, in the order shown. Except for subgroup 2, the maximum and
minimum case sizes manufactured shall be represented in the sample in at least
the approximate ratio of production. Allowable faflures shall be as specified in
table V. Sampling shall be as follows:

@. Subgroup l: A minimum of 10 sample units per inspection Yot shall pe
itnspected,

b. Subgroup 2: Sample units of the same style shall be inspected {see
3.1). Testing need only be done in January and July {30 ¥ d¢ units});
rebruary and August (50 V dc units); March and September {100 V dc
units); April and Qctober (200 V dc units); May and November (400 V dc
units); ang June and December (300 V dc and 600 V¥V dc units).

¢. Subgroup 3: Every 6 months, 18 sample units from production shall be
divided and inspected as shown in table V.

TABLE V. Group B inspection.

| I T Test T Number of {Number of |
I Inspection |Requirement | method | sample units {defectives]|
| | paragraph lparagraph |to be inspected |permitted |
i subgroup I | T T 1 [
|Barometric pressure | i | i |
I (reduced) - - --- - - 3.15 14.7.11 | | I
|insulation resistance (at | | - | | |
| applicable maximum rated ) ) ] See ] l
‘I temperature - - - - - .- | 3.11 14.7.7 1)4.6.2.1.1a, | 1/ |
|Temperature coefficient - | 1.27 14.7.23 I | |
ILife- = = ~ « - = = = - - | 3.28 14.7.24.2.1]1 i |
| | i | | |
| Subgroup 2 | | | ] |
| AC cond1f73%?ﬁ§2T7hen t | I I !
| specified, see 3.1} « - | 3.29 14.7.25 I\ l\ 1
lEquivalent series l | | Sge ] 1
| resistance 2/ - - - | 3.14 14.7.10 | .2.1.1b, | |
IDissipation factor, - - - | 3.13 14.7.9 | | |
llnsu1ation resistance - : 3.11 :4.7.7 : 1 :
| Subgroup 3 | | | ]
ivibration - - - = - - - I 3.16 14.7.12 | N |
1Salt spray (corrosion) 4/ | 3.17 14.7.13 I} 6 } |
| Immersion 4/- - - - - "~ | 3.18 14.7.14 | ! I
IShock [specified pulse) ] .20 18.7.16 | ] |
iResistance to soldering - | | | 6 | |
| hedt- = = = = = = = = - | 3.21 14.7.17 | l$ 1 |
IMoisture resistance - - - | 3.22 14.7.18 1/ ! !
IDielectric absorption | i I I I
| (when specified, see | | | i |
I 3.1)= = = = & = = = = = | 1.7 14.7.3 | | |
ITerminal strength - - - - | 3.23 14.7.19 |} & | I
IResistance to solvents i 3.26 14.7.22 | 1/ |

See footnotes on next page.
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TABLE ¥. Group B inspection - Continued.

1/ See MIL-STD-690 for number of defectives permitted.

2/ For styles CRH11, CRH12, CRHL13, CRS11, CRS12, and CRS13 only.

J/ For reference only; data wil) be submitted to qualifying activity.

¥/ One-half of the sample units shall be tested with the insulating sleeve
removed.

4.6.2.1.2 Disposition of sample units. Sample units which have been subjected
to group B inspection shall not be delivered on the contract.

4.6.2.1.3 Noncompliance. I[If a sample unit fails to pass group B inmspection,
the manufacturer shall take corrective action gn the materials or processes, or
both, as warranted, and on 21l units of product which can be corrected and which
were manufactured under essentially the same conditions, with essentially the
same materials, processes, and so forth, and which are considered subject to the
same failure. Acceptance of the product shall be discontinued until corrective
action, acceptable to the Government, has been taken. After the corrective
action has been taken, group B inspection shall be repeated on additional sample
units {all inspection, or the inspectfon which the original sample failed, at the
option of the Government)., Group A inspection may be reinstituted; however,
final acceptance shall be withheld unti) the group B reinspection has shown that
corrective action was successful. In the event of faflure after reinspection,
information concerning the failure and corrective action taken shall be furnished
to the cognizant inspection activity and the qualifying activity.

4.6.3 1Inspection of packaging. The sampling and inspection of the
preservation, packing, and container marking shall be in accordance with the
requirements of MIL-L-39028.

4.7 Methods of {nspection and test.

4.7.1 VNisual and mechanical inspection. Capacitors shall be inspected to
ver{fy that the materials, design, construction, physical dimensions, marking,
and workmanship are in accordance with the applicable requirements (see 3.1, 3.4,
3.5, 3.31, and 3.32). A 5X to 7X magnification 1imit shall apply,.

4.7.2 Burn-in {see 3.1 and 3.6}. Capacitors shall be tested under accelerated
voltage conditions as specified In 4.7.22, with the following exceptions:

a. AC burn-in, 140 percent of rated rms voltage 400 Hz shall be applied on
voltages of < 300 voits; 120 percent of rated rms voltage at 400 Hz
shal) be appTied on voltages > 350 volts for 16 hours, minimum.

b. DC burn-in shall be exposed to a temperature of +125°C with 140 percent
of dc rated voltage for 16 hours, minimum,
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4 7.1 Dpielectric absorption {when specified, see 3.1 and 3.7). The capacitor
shall be Tharged at dc rated voltage or 100 volts dc [whichever is less) for a
minimum period of 5 minutes. The initial surge current shall not exceed 50
milliamperes. At the end of this period, the capacitor shall be disconnected
from the power source and discharged through a 5 ohm ¢l percent resistor for 5
10.5 seconds. The discharge resistor shall be disconnected from the capacitor at
the end of the 5 second discharge period; and after 1 minute, the voltage
remaining on the capacitar (recovery voltage} shall be measured with an
electrometer, or other suitabie device having an input resistance of 10,000
megohms, or greater. The dielectric absorpticon shall be computed from the

following formula:

Where:

ielectric absorption (percent}.

[~ 8
u
(=]
L]

1 * a

Tmum recovery vo

b

V2 = Charging voltage.
2

1 p—zg-———l _______

R 4

= E

T T
A

E = DC rated vhltage or 100 volts dc, whichever is less
{¢2 percent).

AN~

R1 and R2 = 1000 ohms %20 percent (this vﬁlue not critical).
R3 = 5 ohms 2] percent.
M = 1230A GR electrometer or equivalent with 10,000

megohms, minimum, input resistance.

FIGURE 1. Typical dielectric absorption test schematic.
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4.7.4 Thermal shock {see 3.,8}. Capacitors shall be tested in accordance with
methad 107 of MIL-STG-202. The following details and exception shall apply:

a. Test condition letter B,
b. Measurements before and after cycling: Not applicable.
¢. Number aof cycles: 10 or 5, as specified {see 3.1}).

4.7.5 sSeal (see 3.9), Capacitors shall be tested in accordance with method
112 of MIL-5TD-202. The following details shall apply:

@a. Test condition letters: As specified (see 3.1}.

b. Measurements after test: Not appiicable.

4.7.5.1 Alternate test for liquid-impregnated capacitors only. Capacitors
shall be placed with the terminals facing sideways (not upward] on & clean sheet

- -
of absorbent paper and exposed to 5 case temperature within +3°C, -0°C of the

applicable maximum rated temperature {see 3.1) for a period of 4 hours, minimum.

After the test, capacitors (and absorbent paper, if used) shall be visually
inspected for evidence of leakage of impregnant.

4.7.6 Dielectric withstanding voltage (see 3,10). Capacitors shall be tested
in accordance with method 30! of MIL-5TD-Z0Z.  The following details and
exception shaltl apply:

4. Magnitude and nature of test voltage: As specified {see 3.1).

b, Points of application of test voltage: Between terminals.

=3

c. Power supply veoltage regulation: +2 percent or better,

d. Current resistor: Sufficient to 1imit charging current 1.0 ampere,
maximum.

4.7.7 1Insulation resistance (see 3.11). Capacitors shall be tested in
accordance with method JUZ of_HIEJSTD-ZUZ. The following details 'shall apply:

a. Test potential: Rated voltage, unless otherwise specified (see 3.1}.

b. Points of measurement:
(1} Terminal to terminal: Between terminals at_the applicable
specified temperatures {see 3.1), and at 25°C #3°C.

{2) Terminals to case {when casg is pot a terminal): Between each
terminal and the case at 25°C #3°C.

4.7.8 Capacitance (see 3.12). Capacftors shall be tested in accordance with
method 30% of MIL-STD-20Z. Unless otherwise specified {see 3.1}, the following
details shall apply:

2. Test-frequency: 1,000 #100 Hz,

b. Limit of accuracy: Within #0.05 percent.
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ecified {see 3,1},

or capacitors having
pacitors having a

4.7.9 Dissipation factor {see 3.13). Unless otherwise sp
the dissipation factor shall be measured at 1,000 100 Hz (f
a nominal capacitance of 1 uF or less) or 100 210 Hz (for ca

nominal capacitance greater than 1 uf).

4.7.10 Equivalent series resistance (ESR) applicable to styles CRHI1, CRH1Z,
CRHY3, CRSIT, CR5IZ, and CRSI3 {see J.14). ESR shall be determined by a suitable
measuring device. Instrument measurement accuracy shal)l be within 22 percent.

AC measurements shall be made at a frequency of 100 kHz t10 percent. ESR is to
be measured within .250 to .500 inch of case.

ometric pressure {reduced) (
wit

3.15). Capacitors shall be tested
h method 105 of MIL-STD ly:

see
=202+~ The following details shall

ann
Sy
a. Method of mounting: By normal mounting means.

b. Test condition letter D (100,000 feet), unless otherwise specified {see
3.1).

€., Tests during subjection to reduced pressure: The specified potential
(see 3.1) shall be applied for at least 1 minute between each terminal
and the case when the terminal is not connected to the case, or between
the insulated terminal and the case when the case is a terminal.
However, at no time shall the potential exceed those limits speci
{(by altitude and case diameter) on figure 2., A suftable means sh
used to detect momentary or permanent breakdown.

fied
=11 [ .
all be

After the test, capacitors shall be visually inspected for evidence of daﬁﬁge.

100

1N '1-.500 DIA. CASE AND UP
>4-. 400 DIA. CASE
80 ~.312 DIA, CASE

-.235 DIA. CASE
[ -193 DIA. CaSE
.170 DIA. CASE

a%%
N

5
b .
7 Jﬂk \\
0 < ~
) N~ TS
s
8 - ™~

N I N, .

50 N 1IN

ALTITUDE 1N THOUSANDS OF FEETY

200 300 400 500 600 700 @gpo 900 1000

YOLTAGE (VOLTS D¢C)

FIGURE 2. Breakdown voltage vs. altitude.
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shall apply:

a.

[a)

f.

After the
damage or

4.7.13

Mounting of specimens: Rigidly mounted by the body to the
vibration-test apparatus; terminals shall be secured 0.500 ¢0.125 inch
from the case.

Electrical-load conditions: During the test, & dc potential equal to
50 percent of the rated voltage {(see 3.1) shall be applied between the
terminals of the capacitor,

Toammt mmmdd el | .
1 I

P Y s o P | Y NP o .
3L conairvion

P -~ & md e m = ] 1
miEgs> ULNTIrwiie SpPcLiiieu (385 J.1

- tEMm - ¥ - 1
eLLer t 1av y 5>j, un J
Duration and direction of motion: 4 hours in each of two mutually
perpendicular directions (total of B hours), one parallel and the other
perpendicular to the cylindrical axis.

Measurements: During the last cycle in each direction, a signal of 1
t0.2 kHz at a level of 1 *+.05 volt shail be placed across the capacitor
and measured with @ suitable ac recording device (a permanent record is
not necessary for this test) to determine open- or short-¢circuits, or
intermittent contacts., The accuracy of the detecting equipment shall
be sufficient to detect any interruption of 0.5 ms or greater duration.

Measurements after vibration: Not appiicable.

test, capacitors shall be visually inspected for evidence of mechanical
cpen- or short-circuiting.

Salt spray {(corrosion) [see 3,17). Capacitors shall be tested in

accordance with metheod 101 of MIL-3TD-20Z. The following details shall apply:

a,
b.

After the

Test condition letter B (48 hours}.

Measurements after exposure: Not applicable.

test, capacitors shall be visually inspected for evidence of harmful

corrosion and unwrapping of, or mechanical damage to the insulating sleeves, when
applicabie. "

4,7.14

Immersion {see 3.18). Capacitors shall be tested in accordance with

methad 104 of MIL-STD-202. The following details and exception shall apply:

a.

Test condition letter C, with the following exceptions:

{1) Both hot and cold baths shall be a saturated solution of sodium
chloride and water.

(2) For quality conformance inspection only, two immersion cycles and
.30 minute exposure shall be required.

Inspections after final cycle: Capacitors shall be inspected for

evidence of extensive corrosion, and unwrapping of, or mechanicat?
damage to the insulating sleeves, when applicable.
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€. Measurements after final cycle: Dielectric withstanding voltage and
insulation resistance shall be measured only on the 1nsulgt1ng sleeves
of case sizes .400 diameter x 1.063 long and larger at 25 C £3°C as
specified in 4.7,.6 and 4.7.7, respectively, except the measurements
shall be made between two wire windings placed around the sleeve of the
capacitor 0.500 inch apart; each winding shall consist of three close
turns of 0.040 inch (18 AWG) bare copper wire. The insulating sleeves
of all sizes shall be removed, and the dielectric withstanding voltage,
insulation resistance, capacitance, and dissipation factor shall then
be measured at 25 C *3°C as specified in 4.7.6 to 4.7.9, inclusive.

4,7.15 Solderability (see 3.19). Capacitors shall be tested in accordance
with matrhn ) - — ha Fallawinn dAn+taile chall annly -
WILHN MEINCO &Us OF MiL-Siu-Eve. N YO i0wWINg getat:s sna: appay-

2. Number of terminations of each capacitor to be tested: 2.

b. Oepth of immersion in flux and solder: Both terminals shall be
immersed to within 0.125 inch of the capacitor boedy or eyelet closure.

€. No physical damage after test.

4.7.16 Shock (specified pulse) (see 3.20). Capacitors shall be tested in
accordance with method 213 of MIL-51D0-20Z. The following details shall apply:

pecial mountfng means: Rigidly mounted by the body.

(%]

d.
b. Test condition letter I,
€. Electrical loading during shock: During the test, a potential of 50
percent of rated voltage shall be applied between the terminals of the
capacitor,
d. Measurements during and after shock: Ouring the test, a cathode-ray
oscilloscope {or other comparable means) shall be used as an indicating ‘

device in determining any electrical failures and intermittent contacts |
of 0.5 ms or greater duration, or open- or permanent short-circuiting.

After the test, capacitors shall be visually inspected for evidence of breakdown,
arcing, fractures, and other visible mechanical damage.

4.7.17 Resistance to soldering heat (see 3.21). Capacitors shall be tested in
accordance with method 210 of HIE~SID-ZUZ. The following detafis shall apply:
@, Depth of immersion in molten solder: To a minimum of 0.250 inch from

the capacitor body.

b. Test condition letter G (260°C +5°C for 10 tl seconds).

¢. Cooling time prior to final measurement: Sufficient time to stabiiize
at room temperature.
d. Measurements after test: Insulation resistance‘ capacitance, and

dissipation factor shall be measured at 25 C #3 C as specified in
4.7.7, 4.7.8, and 4.7.9, respectively,.
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4,7.18 Moisture resistance {see 3.22). Capacitors shall be tested in

accardance with method 106 of MIL-3TD-202. 7The following details and exceptions
shall apply:

a. Mounting: As specified in 4.7.1la. Capacitors which are normally
supported by their wire leads shall be mounted to rigidly supported
body shall be approximately 0.625 inch. Tubular capatitors greater
than 0.562 inch nominal diameter and 1.562 inches in length shall have
a supplementary mounting means, and the lteads shall be supported at the
ends during vibration,

©. Subcycle: A total of five subcycles shall be performed. The vibration
required in step 7 shall be in any direction.

€. Loading (polarization): During steps 1 to & inclusive, a dc potential
of 100 volts or rated voltage {see 3.1}, whichever is less, shall be
applied across the terminals of 50 percent of the capacitors. MNo

potential shall be applied to the remaining 50 gercent of the
capacitors.

a. Final measurements: After the final cycle, capacitars shall be
conditfoned at 25°C +10°C, -5°C at a relative humidity of less than 80
percent, and a barometric pressure between 28 and 32 inches of
mercury. After a maximum of 24 hours, capacitors shall be inspected
for evidence of extensive corrosion, and unwrapping of, or mechanical
damage to the insulating sleeves, Dielectric withstanding voltage and

- insulation resistance shall be measured only on the insulating sleeves
of case sizes .400 diameter x 1.063 long and larger at 25 C 3 C as
specified in 4.7.6 and 4.7.7, respectively, except the measurements
shall be made between two wire windings placed around the sieeve of the
capacitor 0.500 inch apart; each winding shall consist of three close
turns of 0.040 inch (18 AWG) bare copper wire. The insulating sleeves
of all case sizes shall be removed, and the dielectric withstanding
voltage, insulation resfstange, capacitance, and dissfpation facter
shall then be measured at 25 C +3 C as specified in 4.7.6 to 4.7.9,
inclusive, .

After the test, capacitors shall be visually inspected for evidence of extensive
corrosion, and unwrapping of, or mechanical damage to the insulating sleeves.

4.7.19 Terminal strength (see 3.23). Capacitors shall be tested in accordance
with method 211 of MIL-S5TD-202. The following details and exceptions shall apply:

a. Test condition letters A {(puill test) and C {bend test).

b. Test condition A:

{1) Method of holding: Capacitors shall be clamped by one terminal,
and pull test load applied to the other terminal.

(2) aApplied force: 5 pounds.

4_?.20 Low temper:turn 1ife [seop 3.24)_ TGS

rature life | Unless otherwise specified {see 3.1},
capacitors shall be placed in a chambér maintained at -65C «0 C, -3 C and a

potentia) equal to dc rated voltage shall be applied at this temperature for 48
+4 hours. After the test, capacitors shall be visually inspected for evidence of
breakdown arcing, open and short-circuiting, and other visible mechanical damage.

4,7.21 Fungus {see 3.25). Capacitors shatl be tested in accordance with
method 508 of MIL-SID-B10.
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4.7.22 Resistance to solvents (see 3.26)}. Capacitors shall be tested in
accordance with meithod 215 of MIL-51D-202. The following details shall apply:

a. Portion of specimen to be brushed: That portian on which marking is
present.

b. Number of specimens to be tested: As specified, see tables [l and V.
¢. Permissible extent of damage: As specified in 3.26.

Following each immersion, capacitors shall be brushed with a common hard-bristle
toothbrush for 10 strokes. Brushing force shall be 1 pound.

4.7.23 Temperature coefficient {see 3.27). Capacitance shall be measured as
specified TF_gTTTF_ET"THE_TEEBE?iTﬁ?E?_?EEETfied (see 3.1). The measurement at
each temperature shall be recorded when two successive readings taken at 5 minute
fatervals indicate no change in capacitance.

4.7.24 Life (see 1.28).

4.7.24.1 For qualification fnspection. Capacitors shall be tested in
accordance with method 108 of MIL-5TD-202. The following details and exceptions
shall apply:

b. Te§t temperature and tolerance: Applicable maximum rated temperature,
+4°C, -0 C (see 3.1}, Radiation shall not be used as a means of
heating the chamber.

c. Operating conditions: Those capacitors being tested at the accelerated
condition shall be subjected to the specified percent of rated voltage
{see 3.1); those capacitors being tested at the rated condition shall
be subjected to rated veltage. The power supply shall be capable of
providing the required voltage to all capacitors under test. Suitable
metering devices shall be provided to verify that the correct voltage

is being applied to all capacitors.
d. Test condition letter F (2,000 +72, -0 hours]).
e. Measurements during test: Not applicable.

f. Measurements after 1ife test: Capacitors shall be returned to the
inspection conditions specified in 4.3, The insulating sleeves shall
be removed and the insulation resistance, capacitance, and dissipation
factor shall be measured as specified in &4,.7.7, 4.7.8, and 4.7.9,
respectively.

After the test, capacitors shall be visually inspected for evidence of corrosion,
Teakage of impregnant, and mechanical damage,.

4.7.24.2 Quality conformance inspection,

4.7.24.2.1 Accelerated condition. Capacitors shall be tested as specified in
4.7.24.1, except at the accelerated condition only, measurements shall be
accomplished after 1,000 +48, -0 and 2,000 +72, -0 hours.
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4,.1.25 AC conditioning (when specified, see 3.1 and 3.29). Capacitors shall

be exposed to the voltages and frequencies specitied at 100 C for 240 +4B8, -0
hours.

4.7.26 Flash point of lmp__gnant {see 3.30). The flash point of impregnant
shall be measured as specified in ASIM-D%Z, except that fire point and preC\ston
do not apply. The word "impregnant” shall be substituted for the word "oil®
throughout the test method. ..

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shkall be in
accordance with MIL-C-39028,

6. NOTES

(This section contains information of a general or explianatory nature that may
be helpful, but is not mandatory.!}

6.1 Solder dip {retinning). 1If retinning {hot solder dip) of the leads is
required, see 3.5.3.1T.

6.2 lntended use. Capacitors covered by this specification are primarily
intended for use in power supply filter circuits, by-pass applications, and other
applications where the ac component of voltage is known or a significant factor.
Styles covered by this specification may be used for applications requiring a
tight capacitance tolerance, excellent capacitance stabiiity, very
high-insulation resistance, and low-loss factors where the ac component of
voltage is large with respect to the applied dc voltage. These capacitors can
exhibit momentary breakdowns, 1f syfficient energy is available from the circuit

and stored in the capacitor, clearing will occur, Miniédivézaféd enerqy iﬁ—iﬂ;—'
range 100 to 500 microjoules is recommended to insure clearing. Applications for
these capacitors shall be limited to circuits that will provide sufficient energy
to insure clearing and are insensitive to momentary breakdown/clearing actions.

6.3 Acquisitiogn requirements. Acquisition documents must specify the
following:

a. Title, number, and date of the specification.

o
.
[N

e of DOD1ISS to be c¢i
1fic iss

t
fi ue of individy

ssu solicitation, and
pec ue {5

e
uments referencod
uments <

-

if required, the

ee 2,11,

€. Title, number, and date of the applicable specification sheet, and the
complete part number and lead material if other than that specified
(see 3.1}.
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6.4 Qualification, With respect to products requiring qualification, awards
will be made for products which are at the time set for opening of bids,
qualified foar inclusion in the applicable qualified products list whether or not
such products have actually been so listed by that date. The attention of the
contractors is called to this requirement, and manufacturers are urged to arrange
to have the products that they propose to offer to the Federal Gavernment tested
for qualification in order that they may be eligible to be awarded contracts or
purchase orders for the products covered by this specification. The activity
responsible for the qualified products list is the Department of the Air Force,
however, information pertaining to qualification of products may be obtained from
the Defense Electronics Supply Center {DESC-EQP), 1507 Wilmington Pike, Dayton,
Ohio 45444-5287, agent for administration of the Qualified Products List,
Application for qualification tests chall be made in accordance with "Provisions

Governing Qualification” {see 6.4.1).

6.4.1 Copies of SD-6, "Provisions Governing Qualification” may be obtained
upon application to the Standardization Oocuments Order Desk, Building 40, 700
Rottbins Avenue, Philadelphia, PA 19111-5094.

6.5 Subject term {key word) listing.

Capacitance

6.6 PIN examples.

MB3421/01-1 123 M
- 71T TT1T T T
| [ | | Stngle letter designating FR levels (M, P, R, and §)
I | |
I | ! i Nonsignificant dash number
| [
| [ Single digit designating style
i |
| Slash sheet number
-
| Military specification number
M83421/03- 123

T
I

Nonsignificant dash number

—————

Single digit designating style

Slash sheet number

—

Military specification number

6.7 Changes from previous issue. Marginal notations are not used in this
revision to 1dehtify changes with respect to the previous issue due to the

extensiveness of the changes. .
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APPENDIEX

PROCEDURE FOR QUALIFICATION INSPECTION

1N crnnr
AU JLurtce

10.1 Scope. This appendix details the procedure for submission of samples,
with related data, for qualification inspection of capacitors covered by this
specification, The procedure for extending qualification of the required sample
to other capacitors covered by this specification is also outlined herein. This

appendix is a mandatory part of the specification., The information contained
herein is intended for compliance.

10.2 Qualification categories, Qualification shall be categorized as follows:

Category A: Qualification shall be in accordance with the regquirements of
this specification.

20. APPLICABLE DOCUMENTS. This section §s not applicable to this appendix.
30. SUBMISSION

3?.1 Sample. For quatification to “"M" level (see 3.1) as in accordance with
table 117

30.1.1 Single tyge submission. A-sample consisting of 892/ sample units of
the same styTe, dielectric material, rated voltage, capacitance value, and
capacitance tolerance for which qualification is sought shall be submitted.

30.1,2 Single style submission. A sample consisting of 453/ sample units of
the highes¥T capacitanceé value in the smallest case size and 453/ sample units
of the highest capacitance value in the largest case size, within a single style,

shal) be submitted. The dielectric materfal and FR level of the sample units
shall be the same,

30.1.3 Complete qualification group submission. The types and number of
samples which shall be submitted for qualification approval are those shown in
table VI and shall be grouped in accordance with that table,

30.1.4 Impregnant. Two-hundred cubic centimeters of each impregnant used in
the specimens for which approval is sought shall be submitted. On subsequent
submissfons, an impregnant which has successfully withstood the flash point of
impregnant test (see 4.7.26) need not be submitted.

30.2 Test data, When specifically reguested, each submfssion shall be
accompanied by test data covering the nondestructive tests listed in table [I
which have been performed on the specimens. The perfarmance af the destructive

tests by the manufacturer on a du?Iicate set of specimens is encouraged, although
not required. ‘All test data shall be submitted in duplicate.

2/ For styles CRH1l, CRH12 and CRH13, 113 sample units. -
J/ For styles CRH11, CRH1Z and CRH13, 57 sample units.
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30.3

for test,

and quantity of the impregnant;

40. EXTENT OF QUALIFICATION

40.1

Description of items.
of the materials and constructional

Single type submissian.

restricted to the dielectric material,
Capacitance-tolerance qualification will
to and wider than the tolerance submitted.
in 40.4,

submitted.

capacitance tolerances equal
qualification shall be as specified

of FR level

40.2

Single style submission,

MIL-C-834218

APPENDIX

The manufacturer shall submit a detailed statement

sizes in the style.

the type,

capacitance range qualification may be granted.
shall be as specified in 40.4

features of the capacitors being submitted

including information on whether they are liquid-impregnated;
thickness, and number of layers of the

capacitor tissue; and material, thickness, and applied finish of the case.

Qualification of a capacitance type will be
rated voltage, and capacitance value

be restricted to the

Qualification of the capacitance types
submitted will be a basis for qualification for all capacitance values and case
1f the tightest capacitance tolerance is included, complete
Extent of FR level gqualification

TABLE Y1, Samples for complete qualificatfon submission.
{ | | { i
| Style |Qualification | Types to be I Quantity for !
| | group i submitted |complete qualification |
| ! | I groups I
] ] | I T
! CRHO1 | g v | Maximum capacitance value | a5 !
| CRHO2 i 50 v | Maximum capacitance vatue | 45 |
| CRHO3 ] 100 V. ] Maximum capacitance value | 45 |
] CRHOA t 200 ¥ ! Maximum capacitance value ) 45 ]
: CRHOS = 400 v : Maximum capacitance value = 45 I
| 4 | | i
| CRH11 | 100 ¥ | Maximum capacf{tance value | 45 |
| CRH12 | 200 V | Maximum capacitance value | 45 |
! CRH13 | 400 V | Maximum capacitance value | 45 I
1 i | { 1
I t I | T
{  CRH21 i 50 ¥ | Maximum capacitance value | 45 !
| CRH22 ] 100 ¥ | Maximum capacitance value | 45 |
] CRH23 l 200 ¥ | Maximum capacitance value | a5 |
| CRH24 | 300 V | Maximum capacitance value | 45 |
} CRH25 : 400 ¥ I Max{mum capacitance value l 45 I
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APPENDIX

40.3 Complete qualification group submission. Qualification of the complete
qualification group submission will be the basis for qualification for all styles
within a specification sheet, dielectric materials, rated voltages, capacitance
values, and capacitance tolerances; if the tightest capacitance tolerance is
included in at least one style, completé capacitance range, qualification may be
granted. Extent of FR level qualification shall be as specified in 40.4,

40.4 FR level qualification. The extent of qualification between FR levels
shall be as specified in table YI1.

TABLE vIi1. Extent of FR level qualification.

I ] |
1 Qualification for IWill qualify |
i FR level IFR level(s} |
i | i
1 1 I
} S | S, R, P, M |
| R | R, P, M |
i p [ P, M |
| M | M |
i | !

50. QUALIFICATION APPROVAL FOR LOWER FR LEVELS

50.1 FR qualification. Extension of qualification to lower FR levels shall be
in accordance with 4.4.4 of this specification,
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